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G02B 6/00 3 3 1 2H038 
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FD12 FD22 GA17 LADS LAll 






LA12 LA13 U18 


(54) mm(o^im mmL 



(57) {^m'\ 

[ mm^m ] ±ffi 2 a , th 2 b m:fKmm 2 c 4: 

•o-C:^,^tC±ffii(D8ggi3!)51itt-r6m 1 ©MM 2 b p 1 

tm.-^i}-'^±Mt(owmi)m'p-ti>^2(Dmm2 b p 2 
i cfc 0 J5: -s^^jptif*^' >; X A 2 b p timmmmm. s n/c^ 

7tS2lCfet>-C, BuieTME b(C*5t,>-CBate^^*f**:7''J 
XA2 b pCDS*>fC. A5t;ffliJffi2 cCDifi^K. AME 

So 




'jXAm^iti^i^c^ x±mm(Di5:m^c^ Kmwm^h^hmti 
[0 0 0 n 

[0 0 0 2 ] 

^mmm^mmit. mmti^c i ^ r l e d 

[0 0 0 3 ] Ur. 5J)^;&^^ L E D^^:)^^-^-;^^ 

e=s in- ' ( ( 1/n) 
i t^i 6o C^rJ ^:M^S 1 0 2 <D®lff^n n = 1 . 
5 8 (Dt^J^t. e i = 9 0' (om^U. (D^cfcD 
^= s i n- » (1/1. 5 8) =39. 3" i 
i^cC^cor. ct*0 c = 3 9. 3' trj::^. 

tc6x\ xmne wtmmatMAxh 9 0' ^Tia 
^(ox. ii) ^j:K^mmneuAAxi>. i^m^o c 
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[ 0 0 0 4 ] 0 7 ict:^^^^^myt^^mi^fdm^^^'^^^)i<D 

M?S<D/c^^)CD^^D(7)^^' ^ ^ ^ h ^i:::- h 1 1 0 (D^^ 

imtmv^ 0 . ( a ) ti*4«0. ( b ) mmmx^ 

H7^C:fet^T. I 0 l^mmx^^^LED. 102 
iS^TlctS. 1 0 3 icty' »; XAi^- h , 10 6 litmi^. 

1 0 7«^B^a^s^)6o mytmi o 2u^mmmm 

10 10 2 a{^^:^K 1 0 2<D±mx$>^^ 1 0 2 c » 

L E D 1 0 1 ccMi^r^xmrn-c^y^. l o 2 b 

*s 1 0 2 (0Tmx±m±.m 1 0 2 ^c>!tf^ l . 

*tl*:7'y XA 1 0 2 b 1 CCD#>(*f* 

tT'y XA 1 0 2 b 1 A^mm 1 0 2 c^&^e^n^^cc 

a^':>T:^^^c±® 1 0 2a i<DgBB|;&5tffltin-re2:T0*4 

M 1 0 2 b 1 1 tm'pf)^(^c±m 1 0 2 sLt(DmMf)mp 

r^tLi5±:^^^mmi 0 2 b 1 2 t(,CJ:K^mf&^tiXi.^ 
3ffl<7)LEDl 0 Ui^gmi 0 1 biCffi^^n 

TA«M 10 2c ^c^tf^-r-sfSgccgB^^nri^^o 

20 [0 00 5] m^Ltxi^^mmJ;:^ LED 1 0 UCBFf^cT) 

msi^^^et^^n'S*^:. LE D 1 0 1 

r^T^-r L E D 1 0 1 :0^6Otti*f7^t**7^« 1 0 2 
cOA^tWti 10 2c t^c^ML. ffl*r{c<J:0 coH^aii 
Ur^?l&«l 0 2(D|^gpjcA-So f^SP5CAo/c3fe{*. 
ili-r ^cfc ^5 tC#:)feKcD±M 10 2a £TM 102b (Om 

x'!^m^nK^mLfcik^±mi 0 2ai^mmc^^mm 
oxmj/tmio2^mmL. :7-yxA>--M o 3cca 

WT^o ^yXA^>-- h 1 0 3CcA*tL//c7feJiCCr\ 
30 C (D z 77 ^Cf&j:0:> ^ 7fe«:05^KH^aij^^ 1 0 7 

[0006] 118 ^^LEDIO l^K^mytmi 0 2(tCA 

miyfcytmmcD—micfrirmmmx^^^ le d i o 
1 ^^^mmne i xmiLtcytmumytm i o 2 coxyt 
mm 1 0 2 c^cA*fft(9 i xxmu. c<Dm^mmc^ 

t(Dmmt. ^M(Dmfrm^i. ^7^^102 (>i<y:^ 

40 Sl'JCCcfcO. nsin0 = sin0i i^*). cn 
sin(9i) • — (1) 

mmMexAytmmio2c^mMLfcyt 
mtmycm 1 0 2 c7)±M 10 2a i^cxmn e 1 r as^-t 

9 0' <DB8^;&5$> 0 . mmneu±mbfc^'?(,c4o 
" i:xrx^^(Dx\ xmne liitbo" wii^jro. 4 

<D±m 10 2a -^(DA*t3fe«g«. 5 0 " J^±<DJ^i^ft 6> 

50 ir±js*f$n^o 



3 

[000 7] c(o^mmtrm(^cm^^htifca<omn^ 

W-r^iL^±?&^»3$4Hl 0 2 b 1 2(fCML. 0 2 = 0 

= 02 — a = 0 1—2a CD A*f ft 6/ 3 T' Alf* L . 0 

SI 0 2 b 1 2(fC)(iO 

04 = 0 3—a = 0 1—3 a 

<DXmn0 4X'Am^^o ccDj:^Jcur. ft»j4c±M 
1 0 2 a :!!)^ ^S*fft 0 1 "CfflS^ U/c3feS«*4M 10 2b 

1 2^j:i/±Mi 0 2 ai^cxmr^m^fC^oxmmto 
B(Dxm^n-Dfcm^'t(Dxmn^e Ntr^t. 

ON = Ol—hia'l ' - (2) 

trj::^^ {CCXMi^C^r 0 2 . 0 3. 0 4. • • • CC 

i^Lx^t (2) SJcfet^f^AftHiifSN^^n-eni. 

2.3. — • tU^Bo ) 

[0 0 0 8] CCDJ;^CcLrAI*ft0 N:0^?S^^L. 6gW 

0N = 0 1— Na<0 c • • • (3) 

i ^cC o /c i ^ . AS*3fe^*±a 1 0 2 a ^ /c^iTffiOM 

ffil 0 2 b 1 2^mMLxmyt^2(D9\'mcmm-r^c 

m?i^t 0 1 = 52" ^=1" 0 0 = 4 0" t-rti 

it. (3)^^0:N>i2 ttj:fo. ^mcitimr^ 
(^m 1 2mi^A±xm^m^M'r'£^mt^$>^o ccotc^. 
At^mmi 0 2 c(Dmmxuxmyt(D9\'^-^(Dii\mm7 
tDtitj:{,\ m^\m^^<Dm^f)nmm(Dm^it. xyt 

mm 1 0 2 c(0:fy^ibm3mm(DmmX{tytm(Di^^^(0 

(D^^jEnoyt^ommx^^. rji^^m^^jE-s^cmmt 
^imx^t. mmmtA'y(Drj:\,^^mxti^m'r^o 

[0 00 9] 

^UMim (102) ^m^^fm^<D^^v{P^-( h:x^ 

^fc. 'T^jrtD'^HQcoiSlltc^-rcfc^tc, ag^fetgl 0 
2CDA7feffliJMl 0 2 ctCifiC^ (3mm'-'4nim) $Ii|gS 
HCfcl^rfSJ^^jO^OjIij^l 4i)mALr><D^m^^ti^. 
(MQi'Ci^i.^xmm^'r^xm^^^y ^y^xm^. ) 

S2^^)l?]^CDB35:/c?^j:t^^J^r'^^, C(DX^l^C^\L-:> 

^tX^^CMitmi 0 2(DA:)6roHl 0 2 ciiffil 0 

2Qi(0^t>-yXtj:r:^ vi>^l 0 2 dCC^^LED 1 0 1 
iPh. "tO^^tmmhs ^©x -ji^U 1 0 2 dr 
®3fe«l 0 2^CA5fe-r*o C(Ot^:t^ -jiyi)mmxf^< 

%mtti:-:>XK^ht. :t.yiy^xmn(Dmifrxm^<^ 
iir^mxxytr^CttiCrj::^^ Ox t;gp:?&:^65t 



C3) Ifga 2003-294954 

4 

$^fcib^i>x.yiy^syt'^Xl^^J:^^c^?i^Cti)^f^. X 
';^>^gI51 0 2 d^2;^7feiSi<?^J^ci:*rci7!)^-C^€>o 
[0010] 2 :^Xytm^^h(DytU(D. TS 1 0 2 bCOlT 

-^i^^oMffii 0 2 b 1 2(,cMr^xmno b:/)^^ann 
e o\^Ay(om^h;h^nht(^<L(oi^\mus2 i\,m 

^-r^ii^OC. ^(DMffil 02 b 1 2^3i®L. s*fffi 

1 0 ^licmi^c^xmM^tixnu^m^ui 0 2^^cx 

TfeU. ±ffil 0 2 a^^Ur±7?CCtliS*-r'2)c Ctl« 

ju\.^mmt:>fc^(ox\ cni^c^nmrn^^^-r^ct^x 
10 i^jTCi. yvtcfl5fBA*fft 0 b 7&^^^ft 0 c ^m^^m-^kt 

s 2 2CC«?»m-r'2><i;^»CcSl-^±?&5?5Mffil 0 2 b 1 2(c 
J:«3SI^$n/cfSCc±ffil 02 aJ:Offi«-r€>55^\ C(D 
fJiS^^cM^ ^r<DJg«^^S-:5 < AS^cDlHllKJiTrcclft 

u i ^ A#*ft 6ht ec<D^(tcj^^ xmrj: 
0. c(om^i§mr^txm(DMmtm^xn< . c<o 
f^^cML. mi i^mi^xm^cuL<mm'r^. mi i 
^C^jli-C. 0 1. </)2. 4>3. <^>4tii^-rn^x>>>§B 
1 0 2d<fco^'re3lcmr'$>o. #3fe^g*©ft]gilii 

ti. Al^±;5^0Mffil 0 2 b 1 2CD^fta<fcO^/h$l^ 
20 4>CD<h-r^o ^Lrcne>^mcD±Hl 0 2 a^S^gi 
T-SmWftft^it^) l3&^-#/h$< . <t>2. 4>3. 4>4(Dm 
^cmAa-r-)Xttj:'oXl>^t'§-^. 
[0 0 1 1 ] CCr7fe^<^ 1. 4>2. <t>3. 0 4CDButB 

mmn^'eti^tio d I . ed2. od3. od4t 

0 d 1 = 1 . 5 c 
I9d2 = 2. 5a+0c 
(9d3 = 3. 5a+0c 
0 d 4-4. 5 c • • • * (4) 

30 X^^tr^o mi lifC^^^^i^C. ycM4>l. <l>2. 
<l>3. «^4«l^mfc«4Ml 0 2 b 1 2^C*fLr||llil 

aoAi^^m^ ^cD<b^<DAS^ft^i-en^ni9 d i - 

a. 0d2~a. 0d3 — a. 0 d4~ a tt^^ii%>^ 
nfc (4) ^i)^h\^X. mwno cJ:K^i^ttj:^Xi.^^ 
<DX. Ctlh(DytmUmi 0 2 b 1 2(fC^\.^xr^X 

ssi^ti. ±mi 0 2 8i(tcMLm2ms(Dxm^n'yf)^ 
^(Dt^coxmmt^ti^n. (4) ^hmmux. 

0 d I - 2 a<0 0 d2-2 a>e 0d3 — 2 
a>0 0 d 4 — a>0 c 

40 tu^. %m,4> 1 (oxmn 0 d\-2a (D^tmrn- 

no cWftt^^. m^C^-fJ^^^C^Ml 0 2 a. tf^hit 

^cDUib 1 rai^r^c 

[0 0 1 2 ] ^f3©^m0 2. c^3. (/>4^3:SI^3tir 
Mffll 0 2 b 1 2CC*tLr. l|3lHlBC7)A*f€:tf 

coi^(DAS*ft^* (4) s:4>#SLr. ^n-en. 

ad2-3a<0c. 0d3— 3a>^c. 0d4— 3 
a>0 c 

tts:^. C(Ot^. it^^2(DXmn 0 dl-3a 

(D^tmm-n o c]^xrtts:^. ^m<i>2 mm 102b 
50 1 2 ?&^63fe^oSb 2 r5^si3cctB*f-r OirmmtfC l 
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4vmmi 02 b 1 2:/)^mmcmmr^. c<dj:ojc 

b Kb 2<b 3<b 4 

(fC^l^^X. Tffi0^4ffil 0 2b 1 2^>^mi^L'/c7t^ 

mm^amsi^ (10 6) jc<fcJ3si^5#i^3fe;K2 

[ 0 0 1 3 ] S 1 1 CC/^t-7t^0 1 . 0 2. 03. 04 

®. i4®^cm^-&r#^^i. 01 uc^-riib i 

O7^^0 1 CDffi*f3^f^A7feffliJM 10 2c ^C:g^i5l.fir^ 

^c^o. -ecDiiii:^5]gfe$j^(,^(7)r\ ag^c^-rsii^i 4® 

fc*fjSTeo IE 1 1 (rCm-rmb 2 <0^^4> 2 (D^^iMt 
ATfefflfJM 1 0 2 c 2 #g^cai^firg{c* , -ecDi|ri:«»i 
B'JiBb 1 cfc 0 fe^TlAl^CDr. S 9 ^C^^-rnm l 4(2)tC 

^fjs-r-s. co<fc^{cLr. 1^1 Hc^-r3fc^0 3. 0 

4 CDffi*f7t(3:S 9 tC^T 14®. 14 ©^Cj&^lSr 
coo 14: ?^cc;fo\ g|i nc^-r7fem<^4J:f^*>±Ml 

s^ft5^^^it-r^cg^:^5-^r. m%m2i)^hti^mr^^x(ox 
O2oti^hmcm(o\.^x^ii. cntiCW-:,xmm(o%m. 

t"2S^® 1 0 2(D±BS(c*ji>rr5i^/> > ^>yr73^-r 

/^.SOipit^ AtIcM® 1 0 2 cf)^hUti^l^cUf)^^xm< 

(cur. S9JC^-rj:^CC»S;&sg^oilH^S, HI 1 
{CTK-Tcfc ^{cx jV^^ ( 1 0 2 d ) ^^h^Lfc^U(D^ 

imm<}>rj:i.^K%mm (i -40) xm^m i o 2 

[0015] CCDJ:^fd:jli®;&5^-r€><f:. ?BHg©SI«« 
[0016] 
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i^ttc^omKo^m^i^x^^m^t. ±m. rmRz^x 

'^x^.mc±mt(ommmmr6m 1 o^mtm^^^ 
^c±mt(Dmm^m'j>^^m2 ommtj: rj:^^mi^ 
y V X A ^mmimfS. s tifcmytmc^i^^x. tJiaTs 

10 [0017] ±fB(DiSS^mr^/ci?)tC^(O02CD^ 

iBTM^c A»JM?5^ cctj^ o x^.mc±m t 

cofi^ic. A^WM:0:^6gtn^:;7f^CcHLBS^H&^^,'isO 

Mm^mr^miXRictaiKoMf^i^y'v xa^ 1 

[0018] ±m(Dmm^mw:r^fc^(tc^com3(D^ 
20 Si uT:$i%H^t^. mnmi(D^mLfim2(D^m(rc^ 
^^x. mMEm!^z/v:xj^(Dmmti3 0'&.±x$>^c 

[0019] ±.m(Dmm^m^r^tcii>ifC^<Dm4(D^ 
Si bx^mmu. mnm 1 (D^m.nmm3<D^m<Di^> 

[0 0 2 0 ] 

30 m 1 ^J^jS^iJ^^gt- 0 1 1 HW^.Ilic^^^ 

^7^cS^;^li/c/^' «:/ ^'^'-Y h:i^ y h 1 O/j^f^r'^ 
0 . ( a ) m4m0. ( b ) tiffiiJMSr ^ -5 „ ^ 1 ^c*5 
t^T. l»:)fejgr'^^LED. 2Um^m. 353::/';X 

(J^<y;^-;^<^.-r h^) 2a^i^7fefe2(D± 
2c{iLEDUC*ffai-r62»3feS20DA7feffl« 
Hr^^„ 2 b^^^3^c®2<DTffir'^6o CCDTffi2b 
^C:Jolirt3:. lufaA7lcfflfJH2 c(Dj£^^JCfclir±®2 a 
40 &c^ffJ'd:^ff¥ffia52 bh30S^t:f6n. Ctifcg^T-S 
§P^ic»«i5:(D#N>5*^*:7'y xa 2 b p ^Jj^^^^tirc^ 
CCD#P*tf*:7*y XA2 b p fi. A:)feMS2 c;&:»61l 

n€>tcse-5r.iias[cc_hffl2 sLtosma^^mm-r^iL^T 

0*4M2 b p 1 ]^-^7&^CC±M2 a i cD!Sf!l:05?lgfci>-r 
^iL^±^^K^mm2 b p 2 ^wort^^, 
[0 02 1 ] BuiB^tf ^ffi2 b h (Cttx^rpl (A»JH 

2p:/)miihtlXl^^^ *ff*:7'UXA2 p«S:-^T:05 0 
^4B2 p 1 i2±:Cr5f3|4S2 p 2^WLri^-So COS* 
50 my'VXA2p(D:(Lm}mmi (a) OASPOjfc^^ 



(5) 

7 

tLxm2 (a) tc^-To lal^ic^-rcfc^^c:, M^':f') 

(c) ^C^T^fS*f*:/y>CACDa:"^J:;&5 0MS2 b p 2 
CDM^aJSr *iJgT'^6o ^3feS2CD;i-5^^^A 

7fefPJjffi2.ctCiaiigB^-r 1 mm|MS'C^'2>o 3ffl<©LE 

D 1 i^mmmi i b tc«^$nr a3Kwm i 2 c {c*t[Di 

[0 02 2] STSL/^Cl^m^SJ: 0 L E D 1 ^C^f^comSfe lO 

f)mf^^ti^t . L E D 1 fitm&xf^mm<D&^mtr 

-S. LED li)^fb(Dmm^CD'?iDmi (h) (D^MX^^ 
•r<J:^Cc^7£S2cDA7£ffJM2 ciCAI4L//c4>(DiS. -e 

CDffi^c*f-r6A*t^ m8(Dd 1 ) iiE^^fti^ii^^cC 

^t-^J:^^C±a2 a<l:Tffi2 b (DrBlrS*f^.1gDiE-r 
Citci;0. -rr'&cSiB^U/cJ:^icjg|*ogtcA*fft?&^ 20 

^JCHJT^CJ:S9^lfI50cm*ft-^o ±ffi2 a^;S5T^CJ:0 
^L/C7fe.^«. :7'yXAix'^h3CcA*t'r'So 
At^- h 3{cA*fi//c^«ccr\ :/';XAi^- hF*g-c 

[0 02 3 ] L^^b. C(D.^Mxmm^ri^—mmj:^ 

mmbfcmm(cj:K^. mi (b) tc^-rx^;.>>gpDi;5»5 
z-JK^mtox^m-r^o mi (t) (^c^{.^x^tx,y^:y 
S!^Bi:fy^hym(Dmmktmmxfr^i^tix\.^^^K ^(om 
gg^co^. mifcmLimm^msirmi^^xn^o 03 

V >?§P. D 2 (iA5tffifJffi2 c <i:TS2 b O^cf x v^SP • 

[0 0 2 4] *:^0jOl$t5:it-^<bC^{^. falBCDX 
>=gBD K D2(CLE D 1 ;0^6A7feL/c7fe^CDggg(CM 

cne>(Da5^:?!?^2;^e^*ai<5: trtitg-rs^^cco 

t^W-r-So 5ferE3 (a) ^ffl(.iTX-:;>^a3D 

■r^Tt^Ogligc^S 1 . S2. S3:tecfc^'^nJ:^5^(D$I 

«Ii|S) «*ff*:/ y XA 2 p J: 0 fc0±rSf9JODfI^-C*> 
0. CCDMi|gr(i*3t^2CDTffl'C&^2 b h^tr^A 

A2 p(3[){4a*a:^-r^o ) o ^^S uc*5t:fa^« so 
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TS2bhJ&MMLrS8^®6i?>g»t5n. BO*^3feS 
2rt^cA^U±ffi2 a^SMbr^a5CcfflS*T'S (^d^ 

x.:,e^g|lD l;0^*ta::''yXA2 p (DiI'^±:?&5}3^4S2 p 

m2v2i^ci^'^:hKmmmMnm'tts:^(ox. mm 

S2liC^\rf:h%mmm2 p 2^jgjlUrj^*f«6rS 
ftf^n. llO'»3t:S2F*gtCA3feL±ffi2a^^Lr^^ 

1. S2:?&^e»^i. iMMhxv:xmm^ct>tcnm'i^^i^^ 

^<DS*ffC<fc-2»3fe^±M2 actOmi^-r^O-C. CtitC 
[0 02 5 ] ycCC. M^S 3 (a^a<D^^ ':/ ^>^CDg|5 

^) tjx > e^gp D 1 tm^^' y X A 2 p (Dait $4H 2 

p 1 Ra^'-en^cM< :&ffl'J (Sir-) (D^f¥B2 b hCc 

xi^tt^Kmn (9 0" cciaio -cawl/. ^©j^t^t 

(D^m<D ^ iD^n^m 2 b h cc ai^ u t cd^^ . xmn 

(ytmssxmmr^. ) . Egw^^^o^^/ccoaxn^^ 

tLX9\-mcmm~r^(^a:x. ^^^^^cco^^oiPi^ (m« 
20a) <D^m^*jii^mtr^> mxi^tmm^^K^ h^pt^i.^ 

iJ^J^jrl^ M^S3 J:0^>_h:&(D^^•:'^>^O3^J: 

i^$Iiigr^ilEtcA^^cCAI*ftr^^*«*:7'UXA2 b pcd 
MS 2 b p 2 k: A*f-r S (3&^ s 4 -Cf^H^-T 

(,cj:r^^^fj:K>^WL(o^m^smtr^<Dx. mmm^ 
[ 0 0 2.6 ] *^ 1 mmmm(>c^i.^x^t. myc^<Drm 

tC^tT^ffigP 2 b h ^ ^t:f . C (D^m ^cm^ y' U X A 2 

i>ctrj:<^ Tmmm^^y U X a 2 b p o-SBCcitI* 
:7"yXA:&t9:t:rrfe|aHi(Djai**3f#6n'So X*f**:7'y 
X A 2 p « 1 fiOcES e> T«^fir ^ -z>xi>J:i.K 
[0 02 7 ] ;X^C, 03(b) ^fflCirx':,i;^a5D2:^>^ 

itS^c±H 2 a (^cAMLfcymcoxmm^m^n\iiT(o 
m^iit. s 5xm7jkr^<i:^(fcmm(^c^K^mmox9['^ 

Di 2 a A*f L fcm^fit s 6 xm^r -5 J: ^ 1 [pl:?:):> 2 
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[0 02 8 ] i^:Jir^c^^BM(om2mmmm^m^myt^ 

(coM^ffy'V :^A2 p(DiLiim^i^m2 (c) ^c^$ 

-C^^o :^yty^D2^^t^^Ofcym(D6-i5>. M^y' V 10 
[0 0 2 9] *ff*:/';XA2 p(D5i:Tf3M2pl 

miyx^i-m^mm-r^. M^y'vxA2p(DsLTK^m2 

pi AS* L./c3feS5S C(Z)ffi^c>rfT'S Ai^:%/5^#^0c:A 
2a^c*jtir9 0- (cac^:;*;^;^j:JSS^ftrj5*f^n-5cD 20 
2 p (Om^l(D±.m2 a tcA*f 0/c7^5^^coo>r^S. s 1 

[0 03 0 ] JWiiftB^L/Ccfc-^^C. x,yiymD2i^^^^ 

bfcymi^t 1 mi^jL±x^j;>rj:irm^o:>^m(tc^ ^^i-mcm 

■3:':'i^§PD2;iJ^iE>^L/c7t;^&Cj:oT3Si,«;J)i|ili-r 

^t:^m2mmBm^cm^mym2ttc:hi^^mmyt(om.m 

[0 03 1 ] ar^c^^^BMomsmmmmi^m^mytm 
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